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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to desktop or portable computers with 
flat panel displays. In particular it relates to personal compu- 
ters that will lie on a desk or table, which a human operator will 
use to: (1) enter keyboard data, pen or voice data/ information; 
(2) view displayed information and/or (3) hear audio/voice infor- 
mation . 

2. Description of the Prior Art 

Heretofore, portable computers with flat panel displays were 
embodied in a "clamshell" type design. When these prior art 
computers are ready for use, the display panel is unfolded to a 
roughly vertical orientation. The attached keyboard and computer 
enclosure form the bottom half of the clamshell. For portable 
transport, the flat panel display is folded down over the keyboard 
and computer enclosure. This prior art configuration has several 
shortcomings. First, since the unit sits on a desk or table, the 
screen is always at a lower elevation than the eye level of the 
person sitting and operating the computer. Thus the person must 
continually look down to the display. Over long periods of time, 
this will cause neck and back strain on the user. Secondly, if a 
pen/stylus input means is added to the display screen, the roughly 
vertical operating orientation is inconvenient and ergonomically 
incorrect when the user is handwriting or sketching. If the user 
tries to hold his/her arm up to write on a vertical screen, the 
users arm will tire. Over long periods of writing on a vertical 
screen, this awkward position will cause strain on one's wrist. 
Even if the user is willing to hold his/her hand up to write on the 
vertical screen, it may not be physically secure for the user's 
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hand pressure. Thirdly, the prior art clamshell design does not 
provide elevation adjustment or azimuth angle adjustment means. 
This restricts the ergonomic usability of the prior art computer 
and display units. 

For example , U. S Patent 4,859,092 of Makita discloses a 
portable typewriter and display unit. However, a single pair of 
pivoting arms connect the display unit to the main body. When its 
display unit is raised to its highest elevation, the distance from 
the user's eyes to the display screen is large. Therefore, middle 
aged users who are near sighted, will have difficulty in viewing 
the screen. No pen/stylus input mean is disclosed, but even if one 
is added, the display unit would not provide a physically secure 
writing surface . The Makita does not provide a means of placing 
equal and opposite restraining force onto the display unit. U.S. 
Patent 4,624,434 of Lake discloses a tiltable display terminal, but 
no display unit elevation adjustment is taught. Again no pen input 
means is disclosed, and if one is added, the unit would not be 
physically stable for normal hand/arm forces applied by the user. 
U.S. Patent 5,115,374 of Hongoh teaches a laptop portable computer 
with a facsimile function. Hongoh discloses a touch panel screen, 
but no pen input means, and no vertical elevation adjustment of its 
display unit is taught. In order to provide a horizontal display 
orientation, the display unit must be detached from the main body 
and set back, in reverse orientation, to the connector sockets on 
the main body, which is a severe disadvantage. 

Several prior art pen computer units exit . However , their 
display screens are fixed to their enclosure to form a flat tablet. 
They are designed for the mobile user market. This limits their 
use for desktop pen/stylus computing environments. No prior art 
has solved the problem of a personal computer for the office 
environment, capable of standard computing, pen computing, and 
voice telephone communications. 

The invention disclosed herein solves the above problems by 
providing an ergonomic designed desktop system that is capable of 
several important computer and communications functions. It 
provides a display panel assembly, pen/stylus input unit, multiple 
support arms, and a main unit in a roughly wedge shape. The 
display panel assembly can be adjusted in inclination angle, 
azimuth angle and elevation. Thus invention overcomes the problems 
of the prior art. For example, the display panel of the invention 
can be easily adjusted by hand in elevation to a height roughly of 
the user's eye level. The user does not have to look down to see 
the screen when in normal PC-keyboard operation. If the unit is 
u^ed as a pen/stylus computer, the display panel can be folded by 
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hand to a physically secure position, at an inclination angle that 
is ergonomically correct for handwriting and sketching. Finally, 
the display screen can be physically adjusted in many orientation 
combinations, including azimuth angles, inclination angles and 
elevation translations. Thus the invention can be used in a wide 
range on office desktop positions and by a wide range of users and 
orientations . 



The disclosed invention overcomes the shortcomings of the 
prior art by providing display screen adjusting means for desktop 
computers and terminals, such that the entire apparatus is suffi- 
ciently small to be portable or transportable. The invention 
disclosed herein provides an easy to use desktop workstation, to 
which the human user can adjust its screen for many screen posi- 
tions. In addition, the workstation can fold down for transport. 
The workstation may also include external communication means such 
as voice/data modem and/or telephone means. 

Accordingly an object of the invention is to provide small 
compact workstation for the office, having an array of useful 
functions and capabilities at the finger tips of the human user 
sitting at his/her desk. Functions may include pen/stylus input 
means, computer means, display device(s), mass memory devices, 
keyboard, mouse, speaker phone, network interface and modem. 

Another object of the invention is to give the user a voice 
and data communications capability at the desktop, capable of 
standard text/graphics computing, as well as voice/video/pen 
communication to others individuals or computers, via modem or 
network ( LAN /WAN ) interfaces. 

Still another object of invention is to provide the user with 
an ergonomic workstation that can be adjusted to a wide range of 
positions and orientations, such that there will be a reduction or 
elimination of body stress and fatigue by the user, over long 
periods of use. 

Still another object of the invention is to provide a modular 
desktop workstation such that the user can configure the work- 
station to how he/she works, or to their choice at a particular 
time. For example, the user will have the choice of using a 
detached keyboard, pen/stylus input, mouse, trackball, handset 
telephone, or speaker telephone, depending on his/her wishes for 
accomplishing a particular task. 
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Still another object of the invention is to provide a unit 
that is small and light enough for the user to easily transport it 
to other locations. Other objects of the invention will become 
evident by reading the following invention descriptions and 
inspection of the accompanying drawings. 



Fig. 1A is a side view of the desktop workstation with the 
display panel assembly oriented vertically and somewhat raised from 
its lowest position. 

Fig. IB is a side view of the desktop with the display panel 
assembly folded to its lowest inclined position, with a stylus/pen 
input means. 

Fig. 2 is exploded perspective view of the desktop workstation 
with a telephone means placed on one side. 

Fig. 3 is a general block diagram of the electrical elements 
of the invention . 

Fig . 4 is a general flow diagram of the software that may 
execute on the workstation's digital computing means. 



I The invention can be described with reference to Fig. 1A and 
IB shows a desktop workstation from the side in two different 
display screen orientations and modes of operation. The term 
desktop workstation is defined to be an interactive man-machine or 
man-computer interface, in which a human being can enter and view 
data/information. The workstation or interface may or may not 
include a digital computing means. A display panel assembly 2 is 
attached to a support structure 4 via a hinge pin 5. The support 
structure 4 is connected to a support arm 12 via a hinge means 14. 
The display panel assembly 2 includes a relatively thin display 
device further defining a viewing screen. Examples of the possible 
display technologies are Liquid Crystal Displays (LCD) , electro- 
luminescent, plasma panel, and field emission displays. They may 
be monochrome or color, and they could be light modulator or light 
emitter types of displays. LCD's are most commercially available 
flat panel display devices, available in a wide variety of sizes, 
shapes, resolutions and other characteristics. 

Typical of these LCD's is the Sharp Electronics Corporation's 
LM64P90 and LM64K90 monochrome LCD's. They have a 640 x 480 
display pixel format, a viewing area of 196 x 148 mm, a dot pitch 
of 0.30 x 0.03 mm, and cold cathode fluorescent backlight. The 
former has 150 ras rise plus fall response time, a transmissive 
viewing mode, 50 Nits brightness, and 13:1 contrast ratio. The 
latter has a 250 ms rise plus fall response time, a transf lective 
viewing mode, 35 Nits brightness, and 10:1 contrast ratio. For 
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many applications, color LCD's are required. Sharp Electronics 
Corp. makes several direct-view color Thin Film Transistor (TFT) 
LCD modules. Typical specifications for their LQ10DH11 product are 
a 640 (x3) X 480 display pixel format, 211 x 158 mm viewing area, 
a 0.33(0.11x3) X 0.33 mm dot pitch, a hot cathode fluorescent 
backlight. 

The display panel assembly 2 is free to rotate through large 
inclination angles (at least 90 degrees), represented by rotation 
A, about the hinge axis of hinge means 14. Support arms 12 and 8 
in turn connect the display panel to the workstation a main unit 6. 
The main unit may include an enclosure or housing for control 
electronics including a digital computer, microprocessor or other 
control means. The display panel assembly 2 may be electrically 
connected to electronics located in the main unit 6, via an elec- 
trical cable routed inside the support structure 4 and support arms 
12 and 8, or via a cable routed externally to the main unit. The 
size of main unit 6 should be small, so as to not present a large 
"foot print" on the desk or table. The unit should be easily 
carried by one person. The invention may powered by light weight 
batteries or it may be an AC powered workstation. 

The support arm 8 is attached to support arm 12 by a hinge 
means 16, such that the latter arm can be rotated though rotation 
C about the axis of the hinge means, as shown in Fig. 1A. Support 
arm 8 is attached to the main unit 6 by hinge means 20, such that 
the arm can rotate though large angles as shown in rotation B about 
the axis of the hinge means. Thus the above mechanical elements 
can work in combination, and the user is can adjust the orientation 
of the display panel assembly 2 in both inclination angle and 
elevation. The friction of each hinge is such that the user can 
adjust the orientation by hand, and its position is either self- 
locking or can adjusted to lock in position. The lengths of the 
support arms 8 and 12 should be selected to provide the desired 
display screen elevation and forward viewing positions. Many 
different combinations of lengths may be embodied. 

Several methods can be implemented to give the user to 
capability to adjust the screen in azimuth angle. One technique is 
to rotationally attach the display panel assembly 2 to a support 
structure 4 via a cylindrical hinge pin 5, so that the display can 
rotate through azimuth angles. The hinge pin 5 can be made hollow 
so that electrical conductors can be routed through it to the 
support structure 4. Another method would be to place the main 
unit on stationary base structure via a lazy-susan structure. 
Rubber feet may be placed under the main unit, as shown in the 
figure. The weight of the display panel assembly 2 should be as 
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low as possible, and the mass of the main unit and its electronics 
should be large enough so that if the display assembly is adjusted 
in the extreme forward position, the unit will remain physically 
and gravitationally stable. A computer keyboard unit 7 is shown 
connected to the main unit 6 via an electrical cable 9. The com- 
puter keyboard unit 7 may be attached or detached. If it is a 
detached keyboard, the electrical signals may be transmitted to the 
computer via wires or electromagnetic radiation means. 

Fig. IB shows the workstation of in Fig. 1A, except the 
display panel is folded down to its lowest inclined position and a 
stylus input means 22 is included. The stylus input means is 
defined to be a stylus or pen position encoding device that 
encodes, in two or three dimensions, the position of a hand-held 
stylus, as the user moves it over an active area corresponding to 
the display screen. The screen of the display panel is facing 
upward and at a convenient inclined angle for user hand writing, 
drawing and sketching with the stylus or pen. An electrical 
wire/cable 23 may be used to connect the pen/stylus to the control 
electronics in the main unit. A natural inclined angle of the 
screen for stylus/pen data input is roughly 30 degrees from the 
horizontal. However, the display panel assembly may be locked into 
position at a multiplicity of orientations. 

Another embodiment is shown in Fig. 2, which presents a 
perspective view of another embodiment of the invention, where 
several elements are shown in exploded view, for clarity. A 
display panel assembly 2 including its display screen 3 is 
rotationally connected to the support structure 4 via the cylin- 
drical hinge pin 5. The display panel assembly is then free to 
rotate through wide azimuth angles D as shown. The support struc- 
ture 4 is connected to support arm pairs 12A and 12B via hinge 
means 14A and 14B. The cylindrical shafts of hinges 14A and 14B, 
which may be threaded, fit in the round holes of the support arm 
pairs 12A and 12B. Support arm pair 8A and 8B is attached to the 
previous arm pair at hinge elements 16A, 16B and 16C, where element 
16B is a long shaft, the ends of which may be threaded. The other 
ends of support arm pair 8A and 8B are attached to the main unit 6 
via hinges 20A and 20B. The friction of each hinge means may be 
adjusted by a threaded shaft or screw 19 and a standard nut 17 or 
a finger tightened nut/knob 17A. The friction should be sufficient 
to support the display panel assembly under the gravitational and 
normal hand writing/sketching forces. 

As shown in Fig. 2, a telephone unit may be added or inte- 
grated into the desktop workstation. A telephone handset 26 and 
cord 32 may located either side of the workstation. A telephone 



Page 7 

keypad 28 should be placed in a convenient location of the user. 
For a hands-free telephone operation, a microphone 30 and speaker 
36 may be included. The telephone unit may be attached or detached 
from the main unit. The telephone may function during workstation 
operation and/or independently of the workstation operation. A 
computer keyboard, mouse or trackball devices may be included, in 
addition to the stylus/pen input means. All controls should be 
designed to be simple and easy to use. 

Fig. 3 shows a block diagram of the basic electrical elements 
of the computer workstation. The pen/stylus input means' elec- 
tronics 36 can be interfaced directly to flat panel display device 
electronics 38. Examples of available products that have combined 
these functions are the Super-K w display tablet from Superscript 
Inc., Video Tablet from Kurta® Corporation, and the PL-100 
Integrated Tablet for Wacom Technology Corp. Typically, these 
products are connected to a controller card in the computer's I/O 
bus, via a cable. Specifications for such display-tablet include: 
active area 7.56 by 5.67 inches, accuracy ±0.02 inch, resolution 
1016 PPI, data transfer rate 270 coordinate pairs/sec, pen slew 
rate up to 135 IPS without significant distortion, and stylus/pen 
weight 15 grams. 

As shown in the figure the flat panel display is electrically 
connected to the workstation microcomputer/controller 44 . The 
microcomputer may be any one of several commercially available 
products, such as the Intel 1 * 86286, 86386 or 86486 processors, 
Motorola Corporation's 68030 or 68040 processors, as well as 
several others. If the workstation is to be battery powered, then 
low voltage (3V) low-power microprocessors should be used. The 
microcomputer/controller 44 may be embodied by several means. 

One available microcomputer system that may be used, is the 
Moby Brick product manufactured by Ergo Computing of Peabody MA. 
The Moby Brick product consists of a 386/486 CPU, with 4 to 32MB 
RAM, hard disk s from 170MB to 1GB, built in video controller, a 
3.5 inch 1.44MB floppy drive, two serial ports, one parallel port 
and one ISA 16 bit half length card slot. All the above is built 
into a7.9xll.3x3.3 inch module that weighs 8.7 lbs. The CPU 
required by the invention may be a 20 MHz 386SX, 33/40MH2 386DX, or 
the 3 3MHz 486DX. Either internal or external modems may be 
embodied in to the system. An optional expansion chassis may be 
added to the system with four slots for ISA cards. 

Fig. 4 shows a general flow diagram of typical stored program 
software that may execute in the microcomputer or processor 44. 
Many commercial available operating systems, window environment and 
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application software are available to run in the microcomputer. 
Typical operating systems that could be used include Microsoft 
Corporation's MS-DOS™ , IBM's 05/2™, Go Corporation's Pen Point or 
various companies' UNIX products. Possible windowing environments 
5 include Microsoft's Windows'* 1 3.x and Windows for Pen™, Hewlett- 
Packard's New Wave™, or X-Windows from various companies. Software 
may be pen centric like Pen Point™ software or it may be just 
pen/mouse aware. As shown in Fig. 4, after a standard power up and 
the system diagnostics and checkout is completed the operating 
10 system is loaded. Depending on the desired configuration a number 
of device driver, TSR's, communication programs and pen/stylus 
control programs may be loaded. The workstation should be capable 

„ of either running windows or non-windows environments. 

*=? 

■?0 The microcomputer/controller 44 of Fig. 3 includes associated 

til 

15ij support electronics, I/O devices and power supply. All the above 

nJ should be compact in si2e, so that the size of the overall desktop 

^ workstation is as small as practical. The advantage of small size 

= is that it provides a smallest footprint of the desk. This is 

^ important in office environments, where desk space is at a premium. 

20m The main unit's footprint dimensions, on the desktop, could be in 

4; the range of 15 by 13 inches, depending of the size of the screen 

CT and whether of telephone handset is included. 

The keyboard function 42 may be electrically connected to the 
microcomputer/controller 44. A standard mouse/trackball unit 46 

25 may be connected to the microcomputer via an I/O card or serial 
port in the standard manner. Both the pen and mouse/trackball 
interfaces may be desirable in certain applications. An external 
communication means 46 is connected to the microprocessor. The 
communications means could be embodied by a communications I/O 

30 card, internal/external modem or other communication means. 

However embodied, the workstation shall have the capability to 
communicate data (text, graphics, video, and voice) interactively 
on either Wide Area Networks (WAN) 50 or Local Area Networks (LAN) 
52. The WAN in its simplest form may consist for two workstations 

35 connected to each other via internal/external modems over standard 
or hi-speed telephone lines. 

Either an external or internal (built-in) telephone/speaker 
phone 48 may be connected to the microprocessor/controller. It may 
integrated into the workstation or embodied as a stand alone 
40 device, depending on the user's requirements. The telephone/ 
speaker phone may also be connected to ordinary telephones lines 54 
or wireless/cellular networks 56. The primary purpose of the 
external communication means of the workstation is to provide two 
way interactive text, graphics (including pen/stylus), video and 

(A 
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voice/audio communication to: (1) other users operating similar 
workstations (at the same time or unattended), and/or (2) one or 
more computers on a network of computers or terminals. Other 
standard computing and communication components may be added to the 
invention that are obvious to those skilled in the art. 

In another embodiment, the microprocessor and support 
electronics 44 can be located at the display panel assembly 2, 
instead of the main unit 6. For example, they may be located on 
one or more printed circuit boards surrounding and behind the 
display screen. Such an implementation with battery power is well 
known to those skilled in the art.jj^U^e display panel and computer 
assembly can then be removed from the support structure 4 and hinge 
pin 5, as shown in Fig. 1A by a typical removal direction E. This 
can be accomplished by a simple plug and socket arrangement at the 
bottom of the display panel assembly. An advantage of this imple- 
mentation is that two modes of user operation are then possible. 
One is the desktop operation as described above. The other is a 
portable mobile display-tablet operation. The user has the option 
to remove the display-computer unit from the socket, and use it as 
notebook computer or display-tablet. 

The scope of the invention disclosed here should be determined 
by the appended claims and their legal equivalents, rather than by 
the examples given above. 



